Survey of pyrethroids resistance in Indian isolates of Rhipicephalus (Boophilus) microplus: identification of C190A mutation in the domain II of the para-sodium channel gene.
Monitoring acaricide resistance and understanding the underlying mechanisms are critically important in developing strategies for resistance management and tick control. Eighteen isolates of Rhipicephalus (Boophilus) microplus collected from four agro-climatic regions of India were characterized and the resistant data were correlated with bioassay results, esterase enzyme activities and with the presence/absence of point mutation in the para-sodium channel gene. The adult immersion test was standardized to assess the level of resistance and resistant factors (RF) in the range of 1.2-95.7 were detected. Out of eighteen isolates, three were categorized as susceptible (RF<1.4), five isolates at level I (RF=1.5-<5), eight at level II (RF=5.1-<25), and one isolate each at level III (RF=26-<40) and level IV (RF=>41). The esterase enzyme ratio and survival% of tick isolates was observed significantly (p<0.001) correlated with correlation coefficient (r) in α- and β-esterase activity. The correlation of determination (R(2)) for α- and β-esterase activity indicated that 73.3% and 55.3% data points of field isolates were very close to the correlation lines. For detection of point mutation, three sites (mutation in domain IIS6, T2134A mutation in domain IIIS6 and C190A mutation in domain IIS4-5 linker) of sodium channel gene were amplified and sequenced. Comparative sequence analysis identified a cytosine (C) to adenine (A) nucleotide substitution (CTC to ATC) at position 190 in domain II S4-5 linker region of para-sodium channel gene in six isolates and in reference deltamethrin resistant IVRI-IV line. The occurrence of mutation in the tick isolates having high resistance factor suggested that target site insensitivity and enhanced esterase activity is the possible mechanism of resistance to deltamethrin in the Indian isolates of R. (B.) microplus. These results also concluded that the mutation site in Indian tick isolates is similar to Australian and Brazilian tick isolates while it is different in tick isolates from Mexico and North America. This is the first report of occurrence of mutation in para-sodium channel gene of deltamethrin resistant Indian isolates of R. (B.) microplus.